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ADB in USA

This dociarssnt i3 5 hadibied 10 b pulilsred bn e
Fderal Regier on TDN 220018 and svailible ordlie ar

DEFPARTMENT OF TRANSPORTATION
Natiomal Highway Traffic Safety Admini:mation
49 CFR Part 571
[Docket Mo, NHTSA-2015-0000]
EIN I1X7-AT83
Federal Motor Velicle Safety Standards; Lamps, Feflective Devices, and Associated
Equipment

AGENCY: MNatonal Hgfmay Trafic Sabty Adememation (WHTSAT), Deparorest of
Tramsporzton FTOT).
ACTION: Nodce of proposed niemsking (MPFA).
STUMMARY: The docmment propose: amendrent to Federal Motor Velrke Safety Standard
CFMVEE™) Ko, 108; Lampr, rgfleciive devices, and asseciared equipment, 1o pame the
cenifiration of adaptie dmmg beamn headlishtineg symeme, f the neohconrer chooses o equip
velicle: wih these symeme. Toyos Motor Norh Amenica Inc (Tovor) petoored NHTSA B
rilersking to amend FRIVES Mo, 108 w0 pemdt oemfictoers the option of equippme vehicles
wrh adspme dimg beam systens. WHTSA s srmred Tovota's petion and proposes o
ectmbiEh approprote pediomence eq@erens © e te mb orodueion of sdepioe
driving beam headlishting systens i aquipped on neady memscomed vebicles
DATES: You shouid subimit your commmenss eardy enoush oo be recenved not ber ten
[NSERT DATE 40 DAYS AFTER DATE OF FUBLICATION IN THE FEDERAL
RECISTER].
ADDRESSES: Vounmy submit corments to the docket mavber idemtified m the headine of

the doomens by mry of te Dlowing methods:

L

51766 Fedoral Eegister/ Vol 23, Mo. 198/ Friday, Ocicher 12, 2018 /Proposad. Bules

DEFARTHENT OF TRANEPORTATION
mnmqmmy
45 CFR Farl 571

[Drockmd Mo RHTEA- 2000007
AN 25T-ALEE

Federnl Motor Vohicis Safaty
Standards; Lamps, Refoctive Devioes,
and Associstod Equipmant

ACERCY: Naflonal Highway Tralfic

Emiy Admimistrallon CRHTEA I.
Daparimaonl of Transpretation [“OCIT).
ACTHON: niloe of propossd nulamaking
{NFEML g

ELFIARY: This docummd
amendmants o Fades] Motor Vabick
Samty Standar |“FMVEST] No. TOE,
Lampes, rlantiia devices, ood
m’.-ﬁlﬂm'ml]:mn:.h:-prmjl thn
oeriification of adaptive driving boam
Ieadligiting sy=oms, IF tho
meinufactunar chooses o aqulp wobices
with thres = =, Tognla kotnr Morlh
Amarica, Ink. [Toyos) patibored
NHTSA Tor rulamaking in amand
FRIVES Mo, 106 bo
munufiturars the option of muipping
wulilcier with adaptive doving am

. NHTHA has granted Topnls™s
palifinon and proposcs
a rialn poriormanoe nequlramonts
;mmmm]nMUmnfﬂ
alaptlae driving Seam boadiighting
syrhems |7 ngulppad oo mewly
maEnukiturad vehicles

DATES: You should szbmis your

oim MG ks acrly ono B By e wdd
miot labar fan Iinmuh;ﬂ: 11, 2013
ADDRESSES: You may sutmit commnis
&0 tho docket numbsec kdoot Bt in tha
hasding of this docomaornd by any of tho
fullowing mothmds:

= Faderol eulomaking Rocdod: Gn o
ipeswww. ropelalions gov. Frllow thn
onlinn instrurtions for submiSing
cinmmanis.

= Marl: Doceot Managemoot Fadlby:
L5, Departmant nf Trums portation, L?DI
Moew ooy Avemoo BE, West Bullding
round Ficor, Ronm W12-140,
‘Washington, :I:i.' DO500-000] .

» Huad Deffvary or Courter: 1203
MNew Jemoy Avimsd 5E, Weas Rullding
Emund Fioor, Romm WIZ-140, hetwsm
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Hmﬂlfﬂ—ﬁsl

uuh-urtla.ru: All submissions ms
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W will cansidne 231 comments: rece vod
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s Ad: Anyone |5 abla in Seanch
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Comments to NPRM issued:

Best summary:

~ N

DrivingVisionNews.com

Automotive lighting and driver assistance technologies

HOME NEWS  REPORTS  LIDAR CONFERENCE  WORKSHOPS  GALLERY  COMMUNITY

News Home Lighting Driver Assistance General Information

USA ADB: Will NHTSA Grant the Choir's Prayers? D 8=

In depth...
MOMDAY, 17 DECEMBER 2018

from Daniel Stern, DVN

Time's up! Last Tuesday, 11 December, was the official end of the public comment period for NHTSA's
MPREM (Motice of Proposed Rulemaking) regarding ADB. In weeks past, weve scrutinised and analysed
the proposal as well as some of the general public’'s replies while we waited for automakers, suppliers,
industry associations, and safety outfits to weigh in. The timeframe has been very compressed given the
scope and magnitude of the contemplated changes: substantive responses from stakeholders had to be
crafted and drafted with great deliberation in a very big hurry, and even so, most of them were submitted
and posted to the docket on the last possible day.

In perusing major players’ comments, straight away we notice snmethmg very encouraging: the high level

U ) PN T, - JRNRPURRG I [ U N S O e 5 U S s ) I
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Today s most digital Light: Matrix LED

> Matrix LED headlights are ,,Adaptive Driving Beams / Glare Free High Beam”
> Each segment is individually dimmable and switchable

> Camera detects other traffic. Image processing controls segments.

> Traffic sign segments have reduced brightness.

> Driver has always best available seeinqg distance
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ECE Regulation 123: ADB Measurementin R.123,
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E ECEAM Rov I Add 122 Rm-.l-E ECE/ TRANS 505 Bee 2 Add 172 R 2

21 Oictorber 2013

EECE314/Eev.2/Add 111 Eev.2
EECETREAN 515 Rev 2iAdd 122/ Rev 2

Ammex 3

Table 7

Agreement

Concerning the Adoption of Uniform Technical Prescriptions for
TWheeled Vehicles, Equipment and Parts which can be Fitted and/or be
TUsed om Wheeled Vehicles and the Conditions for Reciprocal
Fecognition of Approvals Gramfed on the Basis of these Prescriptions+

(Fanvisios I, mcludimg the amomdwmests nivich ontored imtn force om 16 Octobar 1995)

Addendum 112: Regulation No. 123
Bevision 2

ing all walid tet up to:
SGopplemen | &o the 3 acicy of sncndmeniy — Dk of oy into foree: 78 Ociober 2 1
Camizendem | Sogploment | & the ¥ amice of smondmcsh — Dists of catry insc Joroe: 33 Ocechar 301
Sopplroen 2 e the ] iz of sncodmeniy — Dk of oty i foros: 36 Jule 2002
Sopplermer 3 fo the 1 acicy of sncndmenis — Dk of oty into foree: 13 Mevember 1012
Sopplemot 4 8o ths  azic of snondncnts — Dt of oty ot fares: 15 Tube 2002

Uniform risions concerning the approval of adaptive front-lighting
systems (AFS) for mw'rzhi&u

UNITED NATIONS

* Formeortifle of ik = =g o Adoption of Utioem Conditiona of
Appeorel nd Rosgreesl Reocprition of Agpeoel for Motor Vikicle Equipmen zod Pers, dons b
Gensve oo 30 Maech LOS3.

e
Pleise recyele T

Tahle 7

Eequirements concerming the adaptation of the driving-beam according to
paragraph 6.3.7. of this Reznlation

Pard

Fasitioe ./ Deg. M irrtnin
Tt gt Eirizmial Fartical fedj
Line 1 Left
Oncoming vehicls at 30 m in the case of | +.8L 10 2°L 0.37U0p | 623

| right-hand traffic
Line 1 Right
Onooming vehicls at 30 m in the case of | 2°Ft04.8°R 0.37U0p | 623

| left-hand traffic
Line 2 Left i i
Omcoming vehicle at 100 m in the case of | 4L 10 I°L L3 p | 1750

| right-kand raffic
Line 2 Rizht i i
Omcoming vehicle at 10 m in the case of | B0 14°R L3 p | 1750
laft-hand traffic
Line 3 Left
Omcoming vehicle at 2 m in the czse of 1.2°Lta 0.53°L 0L15°Up | 5430
right-kand traffic
Line 3 Right
Omcoming vehicle at 2 m in the czse of 0.3Fin 1.2°R 0L15°Up | 5430
laft-hand traffic
Line 4 1.7°L tal "R 1 B30
ﬂﬁe_mmdﬁf niminthecseol ") gapi R 2300

: 0.3°Up
Line 4 1L7"F.t0l.0°L 1830
Preceding wehicle at 30 m inthe caze of
lgft-hand traffic =10 L 1.7°L 2500
Line 5 09°Lta03°R 5300
Preceding wehicle at 100 m in the case of
right-kand traffic =) 5°F o 0.9°R 7000
- 0.15Up
Line 5 0.9° R o 0.5°L 5300
Praceding wehicls at 100 m in the case of -
left-hand trafic =.5°L ta 0.9°L 7000
Lina § )
Precading vehicle at 200 m in the case of g-:z%'“ 01°Up | 16000
lpft-hand traffic and right-hand traffic :
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ADB Measurement ECE R. 123, Table 7

EECE314/Bev.2/Add. 122 Rev.2
EECETRANS S0 Rev. 2/Add. 122 Rev.2
Anmex 3

Tahble 7
Bequirements concerming the
paragraph 6.3.7. of this Rezulati

Partd

Tt penirit

Line 1 Left
Orcoming wehicls at
right-kemnd traffic
Line 1 Right
Omcoming vehicls at
lpft-hand traffic
Line 2 Left
Omcoming vehicls at
right-kand traffic
Line 2 Rizht
Orecoming wehicls at
lgft-hand traffic
Line 3 Left )
Oecoming wehicls at 20 o p— |

right-kand traffic
Line 3 Rizht

Omcoming wehicls at 100 m | I T 1
lafi-hand maffic | |8 - i [, || s
Line 4 i = :
Praceding vehicls at 30 m {2e—s =
Line 4 i | J

Dreceding vehicle at 50mi| —A_J1 )
left-hand traffic ; = =

Line 5
Preceding wehicle at 100 m| 4
right-kemd traffic

Line 5

Preceding vehicls at 10 m
left-hand traffic

T Thiasrmeen W

Line & =
Praceding vehicls at 204 Iﬂ ——
left-hand wraffic and right-Heosne el

v i

Ty Esmar i ing B S satnt
e Ot 1030 2908 nasrad
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> ECE R123 Measurements

> ADB in the World Market

> ADB and traffic safety
> Safety figures

ADB in Future: Digitalization Research
> Positive Effects

> Investigation on Distraction
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ADB and Matrix: Many Solutions

LED Low Beam

+ SmartMatrix A

LED/ Xenon Low Beam +
Partial High Beam

LED Low Beam + HD Matrix

2011 2013-2016

A/

First ADB

System
20 10 Smart Matrix . @@
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Many ADB names have been invented

» Adaptive LED Headlights
» Active High Beam

» Dynamic Light Assist

» High Beam Control

» Intelligent Light System
» Maskiertes Dauerfernlicht
» Matrix LED

» Multibeam
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Many ADB names have been invented

| MULTIBEAM LED

. | . ~ 2.320,50 Euro
VOI.VO ACt'Ve ngh Beam Kaufpreis ab Werk

BMW Adaptive LED Headlights

WYolvo 590, Active high beam

Mercedes Multi

,;r'/./
APTIVE LED HEADLIGHTS.

it by anciusia figheiog ovlenal romd Tuapinalion al =l

MATRIX~LED Mercedes ILS ——

Intelligent Light stem
—
— l._‘_g_._ jlp'r"i - -

[ koNFiGuRATOR

=

mazpa ABOUT INNOVATION NEWS CSR INVESTORS CAREERS

—— Mazda: HBC High Beam Controb |
Audi: Matrix LED /
I /
| —— G, e
P RIN: 5410 Z
o i 1Mo 7 0518 Gty
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Worldwide Cars available with ADB

Unrivaled detail
., for 97% of the
7))\ 1HS Markit world’s light
vehicle sales

The Light Viehicle Sales Forecast is built on a thorough examination

of the automotive industry from a demand perspective. Using a disciplined
forecasting methodology, our expert team of industry anslysts marries
macroeconomic and statistical analysis with segment trends, brand
strategies, model life cycle stages, future model plans, consumer behaviors,
and production capacity constraints. Clients use the forecast to analyze

AUTCGMOTIVE

Light Vehicle

E a l eS I:O r‘e C a St OEMs Government agencies
- Sales volume planning - Thes=size of domestic markets
. . i s ; - Market trends - Taxah fo t=
Drive better business decisions with insights into market demand, = TR
- Segment trends - Formulation of safety and

segment growth, and competitive dynamics.

- Competitive product intelligence esmizin regulations

- Competitor market antry timing Logistics companies

- Market share assezssment - Zales destinations mapped to
production source
Suppliers
PP - Unit volumes and frequency
- OEM customer growth analysis of shipment for revenue and
- Segment trends for supplied capacity forecasts
component and - Vehicle container sizing
technology adoption

- Regicnal adoption paths for
supplied component and
technology growth

Financial institutions

- OEM financial succass
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Estimated Produced Volumes with ADB content ( basic source IHS Database)
(New Cars or respective Facelifts from 2013...2018)

A8 BMW: 7-series 286000 Opel/PSA: Insignia 262000 VW: Touareg 45000
Audi (MY2013) 146000 6-series 66000 Astra 780000 Arteon 63000
A8 5-series 487000 Citroen Passat 404000
(MY2017) 31000 p— 398000 DS3 52000 cC 88000
2*73 28000 3-series 1033000 1094000 Tiguan 727000
2-series 147000 Sharan 80000
MY2014 1
,&7 014) 03000 1-series 514000 Volvo: XC90 169000 Touran 453000
(MY2018) 25000 Mini 192000 = 62000 Golf 1137000
A6 (MY X5 415000 560 55000
2015) 320000 X4 112000 V40 184000 Others Mazda 270000
A6 X3 145000 541000 Jaguar/Landro
(MY2018) 75000 3888000 Ker = 335000
5 330000 exus oewe
25 190000 e 100000
Ad 1030000 Mercedes: S-Class 484000 705000
S-Class
A 4
Qz 32888 Coupe 38000
= G CLS-Class 36000
Audi e- E-Class 1183000
5000 C-Class 161000
tron . . .
GLE 58000 Estimated Total produced cars with ADB as an option:
3208000 GLC 178000
V-Class 129000

2267000 14.700.000 cars (2013..2018)
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BMW Adaptive LED Headlights

Mathematics
> Total produced cars: 14.600.000
> Estimated Equipment rate: 10%
(conservative approach) _
> Total cars on roads in ECE and China: 1.460.000 —— . T ‘ ”

More calculation:

Average kilometers per car EU : 12.000km / a
(Germany was 14.259km/a)

(source enerdata 2019, AutoMotorSport)

Total driven kilometers with ADB cars /(2018): 17.640.000.000 =17.64 billion kilometers

Assumption: Kilometers driven at night. 33%

Total driven kilometers

at NIGHT with ADB cars /(2018): s.821.200000 = 5,82 billion kilometers
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Summary Statistics

> ECE R. 123 requires measurement of ADB functionality
> ECE R.48 requires ADB functionality test

v

More than 5 billion kilometers driven at night with ADB cars

v

All cars have passed ECE/China homologation

v

Not a single field recall or regulation authorities investigations about Malfunctioning ADB

> ADB according to ECE R.123 has passed the largest imaginable field test

> (shy question ©)
Why do we need more and incredibly complex measurements ?
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ADB, Market and Digitalization Research

ADB today

> ADB and NPRM

> ADB Functionality

> ECE R123 Measurements
> ADB in the World Market

> ADB and traffic safety

> Safety figures

ADB in Future: Digitalization Research
> Positive Effects

> Investigation on Distraction
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L i o7

ISAL 2007 Accident Study 7 ntermationst Sympaskm

e Rutamative Lighting

Data & Method

Source:

Schabe, D.; Schierge, F.: Investigations on the influence of car lighting
on nighttime accidents in Germany.

In: ISAL 2007, p. 1-5. UTZ Verlag Wissenschaft, Miinchen 2007.

carried out by TUV Rheinland , Germany

Database:
Accident data from DESTATIS* on German roads (1995 - 2005)
> Divided in different road types (rural roads, highways and city roads)

> Considering the external illumination @ay vs. night)

) ®
> Splitted in two groups of cars TUVRheinland

> models with high Xenon take-rate (increasing from 5% to 60% in the given period)

> models with nearly no Xenon called “halogen cars” (Xenon take-rate ~1% and lower)

Take-rate information from second-hand car market in Germany

Method:

Eliminate all non-lighting-related factors in the analysis by using the night-

time to daytime accident ratio (e.g. £5P is working at night and day and does not
influence the ratio)

* ,Statistisches Bundesamt” in Germany
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2007 StUdy ReSULtS Source:

Schédbe, D.; Schierge, F.: Investigations on the influence of car lighting
on nighttime accidents in Germany.
In: ISAL 2007, p. 1-5. UTZ Verlag Wissenschaft, Miinchen 2007.

Ratio of Night- to Daytime Accidents

50% A | s
45% V0% 0% 0%
40% E Halogen Cars
35% B Cars with high Xenon take rate
30%
25%
20%
15%
10%
5%
0%

Rural Roads Highways City Roads

On rural roads and highways the "Night-to-Day-Ratio” was significant lower for the
group of cars with high Xenon take rate.

For the group of cars with high Xenon take rate the risk of having a night time
accident was clearly lower: -25% on rural roads and -17% on highways !!

The effect on city roads is small due to the quite high road illumination
(which proves the applied statistical method !)
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Source:

Co N seq uences Schéabe, D.; Schierge, F.: Investigations on the influence of car lighting

on nighttime accidents in Germany.
In: ISAL 2007, p. 1-5. UTZ Verlag Wissenschaft, Miinchen 2007.

Regarding the total car fleet, the Xenon penetration is still quite low
(~10% in Germany, << 10% in Europe).

Based on the results of the TUV study a full switch from 100% Halogen to
100% Xenon in ...

.. Germany f—

> ... would avoid more than 50% of night-time accidents on rural roads.

> ... would inhibit 24% of all night-time accidents
(-25.000 crashes, - 1.100 deaths based on 2001).

> ... would avoid 7% of all accidents and 16% of all fatalities.

. Europe 3
(assum/ng that the German situation is fully transferable)

> ... would prevent 130.000 injuries a year (based on EU-25 in 2001).
> ... would save more than 8.000 fatalities per year (based on EU-25 in 2001).
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ADB, Market and Digitalization Research

ADB today

> ADB and NPRM

> ADB Functionality

> ECE R123 Measurements
> ADB in the World Market
> ADB and traffic safety

> Safety figures

ADB in Future: Digitalization Research
> Positive Effects

> Investigation on Distraction
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Data Comparison of Range:
CIETC 4-45

TC 4-45: Performance Assessment Method for Vehicle Headlamps

To produce a technical report with the objective of subsequently developing a standard that defines an
objective procedure for the evaluation of forward-lighting system performance in terms of active

safety. The work carried out by the former GTB EuroNCAP taskforce constitutes the basis for this
development Chair: Karsten Koth (DE)

The longitudinal lines in Zone A are situated at 0, 1.5 and 3.0 metres to the $EIE 2000 =2010 | CIE Central Biweay, Keyelgasis 27, ATA30 Viehna, Austia
nearside of the longitudinal axis of the vehicle Intersection Points with

the three lines in Zone A
60m 70m 7em

3.0 Lx Line
o \ \ Vehicle
| Vi | ; | g ; /| Longitudinal
: / = i : | i : axis
-E -f{:-ir--------- .E ._..'III.E
| '.ﬂll: _i_... S e ' |III
% i:_-___::,_:-—:'?"i-_f .E__._.... -\-‘-LH"" = i ..i.. JIII :
-
— , Zone A
20 30 40 50 60 70 T “

Range - Metre
Range = average of intersections of 1 Ix, 3 Ix and 5 lx isolux lines with longitudinal lines

3 Ix are the threshold to recognise road features, pedestrians or obstacles (with a reflectance of 4%)
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Zone A Halogen (H4 & H7) vs. Today‘s LED systems

Zone A

140

130

. T N N N L L L T T T, T T sssssssEEEEEEEEEEEE
100
90
80
60 !
&

&L 2 Audi LED 2013 ff.

Range straight road [m]

A
; S RS
\Y o\o '» <z~ & q@ & o b

’\° > O . & S 9 {\6 © 'S&
Qi';o@ < $Q ®®®b® < Q,)\Q* é\o% 2 A & %&o \?9& ) \6"(9 © ¢ $Q,go
S S e & T s
Q>® (‘J\;\, Qg’(\’b o L
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Average Detection Distances for different traffic situations
( Static Evaluation) [Kleinkes 2013]

14,3

Preceding Car @150m Low Beam

Glare free 13,0
HB / MXB

ACOL 128

R
Glare free 139
HB / MXB
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‘Object Identification [Bullough 2016]

p—
£
-

e
o N
o O

oo
o

—
-

ro
o

Identification Distance (ft)
o
o

]

Low Beam ADB
Headlighting Condition
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DeBoer Ratings for three low beam and and activated MatrixBeam (ADB)

system. [Reagan 2015].

Just noticeable

Satisfactory

9
8
7
6
Just permussible 5§
4
3
2

Disturbing .
Unbearable
Audi A8 adaptive Audi A8 low Mazda 3 low Dodge Durango
driving beam beam LED beam adaptive low beam HID
(matrix on) (matrix off) curve HID

Source: Reagan, 1.J., Brumbelow, M.L.: “Perceived discomfort glare from an adaptive driving beam headlight system compared with three low
beam lighting configurations”. Proc. 6th International Conference on Applied Human Factors and Ergonomics (AHFE 2015) and the Affiliated
Conferences, AHFE 2015. pp.3215-3221
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Summary ADB, Range and Detection

v

Modern LED lamps have about 50% higher Zone A (TC 4-45) rating than Halogens.

v

ADB systems can deliver 50..130% more Detection resp. Object detection distance than LED.

v

(ECE) LED systems and (ECE) ADB systems produce less glare than conventional (US) Xenons

v

It can be assumed that ADB systems have even better impact on traffic safety than only Xenon

v

ADB systems are on the market since 2010
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OECD Statistics on Road Fatalities 1994...2016

'i Aktuelle News, Schlagzeilen ¢ @4 Transport - Road accidents - © X S
(&« = G @ _ (@ © B httpsy//data.cecd.orgftransport/road-accidents,htm B eo% ses N O =
DECD.arg Data Publications More sites v News Job vacancies =

@» OECD Data »Francais | Search for OECD data Qa

OECD Data

Related topics

Road accidents ——

Road accidents are measured in terms of the number of persons injured and deaths due to road acci- Latest publication

dents, whether immediate or within 30 days of the accident, and excluding suicides involving the use of . ITE Transport Outlook
road motor vehicles. A road motor vehicle is a road vehicle fitted with an engine as the sole means of
propulsion and ane that is normally used to carmy people or goods, or for towing, on the road. This in-
cludes buses, coaches, trolleys, tramways (streetcars) and road vehicles used to transport goods and to
transport passengers. Road motor vehicles are attnibuted to the countries where they are registered,
while deaths are attributed fo the countries in which they occur. This indicator is measured in number of
accidents, number of persons, per million inhabitants and million vehicles.

PUBLICATION | (2017)

» Less .

Indicators Road accidents Deaths, Per 1000000 inhabitants, 1994 - 2016 Source: ITF Transport Statistics: Road accidents
<% Road accidents Show: Chart Map Table =2 fullscreen § My pinboard ¥
<» Passenger transport
<» Freight transport
<» Container transport

¢» Passenger car registrations
<» Infrastructure investment

<% Infrastructure
maintenance

https://data.cecd.ora/transport/road-accidents.htm
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OECD Statistics on Road Fatalities 1994...2016
@ﬂ OECD Data »Francais | Search for OECD data Q

<» Road accidents Show: Chart Map Table 22 fullscreen

<» Passenger transport

<> Freight transport
250 =
<» Container transport
<» Passenger car registrations
200
<% Infrastructure investment
< Infrastructure
malintenance 150
120.5 o
P b L
& 1069 042
100 . .-__'--""--35_'!]- g-:.? a3 .
—_ il "-'—\—.......,____f-:-_]' i 82..9 T =
- "“""'-..:’_":'3 = : - Germany 2016
' s BL.E 0.7 %
el = . —= 383
50 : : e $0.8" i%- Per1000000 inhabitants
s P e g T e
i e et s * Germany =
1994 1996 1998 2000 2002 2004 2006 200E 2000 2012 2014 2006

Deaths v Highlighted Countries (1) v yearly | guarterly | monthly

E DE < @ .l @)
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Summary

> By no investigated item there is
any evidence that ECE lighting is negative to traffic safety.

> There is no evidence that
US is due to absence of ADB better than ECE

> ADB already contributes to traffic safety

>The general task for all of us is
to make the benefits to traffic safety
more transparent than it is now.
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ADB, Market and Digitalization Research

ADB today

> ADB and NPRM

> ADB Functionality

> ECE R123 Measurements
> ADB in the World Market
> ADB and traffic safety

> Safety figures

ADB in Future: Digitalization Research

> Positive Effects

> Investigation on Distraction
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Hunderttausende einzeln ansteuerbare Mikrospiegel
Hundreds of thousands of individually adjustable micro mirrors

Ausgeblendeter Bereich
Masked area

I LED
DMD - Digital Micromirror Device linse

Hochauflésende Lichtverteilung
High resolution light distribution




38 AUDI AG I/EE-12 Dr. Michael Hamm Smarter Lighting - ADB 15.01.2019

Construction Zone Light (CZL)
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Construction Zone Light (CZL)




Lighting - ADB 15.01.2019

Construction Zone Light (CZL)

40 AUDI AG I/EE-12 Dr. Michael Hamm Smarter

3,75m
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Construction Zone Light

I
I
I

[v5]

A,

3A

[\ %]

3
7

J,40m 2m

[
[
».____F___
[
[
f

N

y S

3,75m 2,80m

(CZL)

0,875

16,70

1,25

0,83

0,63

0,4

7,63

0,57

0,38

0,29
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Test Setup Construction Zone Light (CZL)

Start Entrance zone Construction zone Stopp
100 m 400 m

>
I

1=

3=

L L L I L L L L L ﬂ'_ >

R e L= = £

2

o

Overtaking maneuver

N
B Testcar

e
B Overtake car
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Construction Zone Light (CZL)

B without CZL %

W with CZL %

few small steering
correction (£3°)

some small

steering correction steering correction

(£3°)

many small

(£3°)

0%

6%

50%

A -

0%

20%

10% -

Overall opinion on Construction Zone Light (CZL)

1 (very good 2 i 4 5 6_( unsatisfactory)

constant gas pedal position during takeover

share [%] without CZL share [%] with CZL
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ADB, Market and Digitalization Research

ADB today

> ADB and NPRM

> ADB Functionality

> ECE R123 Measurements
> ADB in the World Market
> ADB and traffic safety

> Safety figures

ADB in Future: Digitalization Research
> Positive Effects

> Investigation on Distraction



Study 2018 published by TU Darmstadt FG Lichttechnik, excerpts in this presentation:

Study on Potential Distraction of HR B tecHniscHE

UNIVERSITAT

Symbol Projections on the Road e DAY

{8 FACHGEBIET
Dmitrij Polin, FGLT Darmstadt, 2018 LICHTTECHNIK

= s T L A e
S ek B
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A TECHNISCHE
S0 =\ UNIVERSITAT

O bj ectives Vi DARMSTADT

Data source: FACHGEBIET
LoticteRy b LICHTTECHNIK

Safety
-Do projections distract other road users?

-In whal situations s icikely to Hapgen:

Approach
-Evaluation of distraction in &n objective
manner

-Subjective opinion about projections from the
non-user point of view

Study on Potential Distraction of HR Symbol Projections on the Road

D Pl BT Daeiadt 201 Study 2018 published by TU Darmstadt FG Lichttechnik, selected slides in this presentation:
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A TECHNISCHE
'5//5\ UNIVERSITAT
%7 DARMSTADT

Eye Tracking System _
Evaluation of distraction in an objective manner ::: &g

Lourteny of LICHTTECHNIK

SmartEye

4 cameras gaze behavior

Installed in a car of TU Darmstadt

Gaze tracking

Head position tracking Eye tracking sysem and calibration pattern

Datarate 60/ 120 Hz
IR illumination

1 scene camera

Example of gaze distribution

Study on Potential Distraction of HR Symbol Projections on the Road

D Pl BT Daeiadt 201 Study 2018 published by TU Darmstadt FG Lichttechnik, selected slides in this presentation:
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Case 1: Vehicle with HR headlights projects symbols
while overtaking other vehicles — ROI

TECHNISCHE
UNIVERSITAT
= DARMSTADT
Study on Potential Distraction of HR Symbol Projections on the Road
Dmitrij Polin, FGLT Darmstadt, 2018

)
%) FACHGEBIET

Courteyof LICHTTECHNIK
Study 2018 published by TU Darmstadt FG Lichttechnik, selected slides in this presentation:
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Case 1: Design of Experiment

S E A )
(1we[)

7

':Ro"e'“‘: gy 100 ke / TP vehicle H vehicle
. vertaking @ m = Subject driving = Preceding
Random order = Following H = Constant speed 80 km/h

> Snowflake

> Guiding lines

= Gaze behavior
= Fixations in ROI

=" Test instructor ) e
> LOW beam Data source: PA_CI-IGEBIET

Courtesyof [ JCHTTECHNIK
Study 2018 published by TU Darmstadt FG Lichttechnik, selected slides in this presentation:

TECHNISCHE

> Construction site

Study on Potential Distraction of HR Symbol Projections on the Road

Dmitrij Polin, FGLT Darmstadt, 2018
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Case 1: Gaze Density Distribution

Glittewarnung Cad
5 . : ; : : x10™ .,
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© .10
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g -15 e
- -20 -15 -10 -5 o 5 10 15
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Study on Potential Distraction of HR Symbol Projections on the Road

Dmitrij Polin, FGLT Darmstadt, 2018

TECHNISCHE
UNIVERSITAT
= DARMSTADT

Data source: FACHGEBIET
Courten ob LICHTTECHNIK

Low beam 3
o 5 S g 12
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Study 2018 published by TU Darmstadt FG Lichttechnik, selected slides in this presentation:
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Case 2: Other vehicles overtake vehicle with HR
headlamps projecting symbols — ROI

s TECHNISCHE
=\ UNIVERSITAT
{7 DARMSTADT

Data source: @ FACHGEBIET
Ry ok LICHTTECHNIK

5 tudy 2018 published by TU Darmstadt FG Lichttechnik, selected slides in this presentation:
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Case 2: Design of Experiment

) Constant speed 80 kmyh 1 VENicle i vehicle
. onstant spee m = Subject driving " Preceding
Random order * Following H at 40 m = Overtaking @ 100 km/h

> Snowflake

> Guiding lines

= Gaze behavior
= Fixations in ROI

=" Test instructor P e
> LOW beam Data source: .FACHGEBIET

Courtesyof [ JCHTTECHNIK
Study 2018 published by TU Darmstadt FG Lichttechnik, selected slides in this presentation:

TECHNISCHE

> Construction site

Study on Potential Distraction of HR Symbol Projections on the Road

Dmitrij Polin, FGLT Darmstadt, 2018
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Case 2: Gaze Density Distribution
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Summary

> ADB is our future technology.
> How are the bets: When will ADB come in the US ?
> Estimate: ADB will come

> Future technologies are coming, giving more possibilities

> Our arguments how this improves traffic safety have to be improved
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Thank you for your
attention!
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